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757-5 ge^o^o^fl^M io3§ 30 



i^^i mmm fli425£j =Rmo\\ £lt^ m^. mmm Jiieossi 9?§ 

oil 2|& ail^AKB S^ifLia. CHBiei 

5i§^ (ei) 

[:?IS#S!S1 16 S 38.000 ^ 

[:7h^L^#3£] 22 ^ 0 ^ 

[^^a^SSl 0 2i OS! 

[^A^S^S1 17 & 653,000 S! 

imm 691.000 a 
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^ 400 - 480nm"=i^'H| ^z^fljS^^^ ^3^3* 7>^ ^ofl 

c«l7ls|<H 500 ~ 600nm ^^3.^: Sri-xMgyBa^SiaO s^Eux^^O < x <1, 0 

<y^l. 0<z<l)^ ^5l?ll<^lH;^l ^^^l^l-, 550 ~ 600nm ^ 

^6\] ^s\3.^ ^fe Sr^Si05:Eu''x(0 < x ^1)^ ^12 

£ 2 
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^ o]9 «^l-g-tb ^^iii^HPhosphor and LED using the same} 



3X1 210,310: 220,320: ^^cf^l^^ ^ 

m 230,330: Si^o]o\ 240,340: ^^^h 

m 241,341: >gej?ll«^lM:^ 242,342: ;t|l2 ^el?fl«>lM:^l 
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m 350: iq^^fl 



6l^:=(LED)^ ^l^^i^^ ^'U ^ ^^^^m- e;^>-2l^ (ultra 

violet : UV) LED ^ ^<Hl ^^#€1- ^ 

LED >Hs. 2:^«i-<^ ^^.^s. 3.711 m-^c^.. 

m ^Bl ^Efls. ^^t:l-«il^:E.» ^^«^>^ cflS^^ ^^-^ RGB(Red, 

Green, Blue)^ 3711 2^^^}^ ^1^^>^ ^91^, ^''^^ 

^s. ^^^^ zi-zi-^ LED i^■7m s^^m ^"^^ ^as. 

3:^ ^^<H1 ^^^m. 

«=>1 -fT^tb LEDiq- ^71 ^^ LED<^1 <^7l5)<H 3§-^^ ^^*>^ 
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>a-7l Al^^ofl sl<H>H. LED* ^7] %^^S. A>-g-s|-ul, 37} o] 

>^#<^l^(Ce'* )^ ^^^S. ol-g-^V^ olE^ 7>^;^l(YAG:Yttrium 
Aluminum Garnet)^^^, ^ YAG:Ce ^%^» ^7] LED<^1>H #a>£)^ «i^7l:^ 

Htb, ^%tq-ol^=.^ 3. c>]-§-^<^H 7}^] 

«H ^>-§-^^1^. tfla^^S ^et-«^l^(backlighting)<^l ^-§-s)^ 

^^(SMD:Surface Mounting Device)^ Efl^i ^.^^ ^%4ol^:E.(Chip LED) ^^l-i^- 

(CCT: Correlated Color Temperature)^ -a^^^l^CCRI :Color Rendering Index)7> 

5.31 ^7S|)7l- ^A>*>^ ^31- :y-o> ^ ^^1^ ^S.^]- ^£.7> 

i ^ ^3E.» ^iTil^r^.. ^^^7} ^^^^ ^o] ^^]JL ^€-4^^ ^^ 

^] 
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3X1 ^2fl^ YAG:Ce ^^^» <^l-§-^ ^^i^^^liLS.^ :^-fo|l ^<H>H^ 

S.7} 6000 - 8000K ^JE-Olc^-. 

•^1 E(|<3::^oflA-lsq. ^^xifl CRI lOO^S. ^^^t^. ^, '^^^^]^{CR1)^ 

3:^€:H'H^ A>1-^ ^iq^S"^] Efloj:^^ 2:^1-^^ ^5^-^ ^S^W 

tf^l ^^^i. CRI7> looofl ^e^V^ n'^^^ <^>2fl^i 

m CRI^ 80<:>l>8-<5lul ^^^^^ 75«il^^e|l B^-c^ >S-§-^€ 

^^ led^ cri^ 70 ~ 75 ^bi-^^. 

ISO ^2fl^ YAG:Ce ^^ LED^ ^^5.^ ^^-^^1 

^7} rf^ 51^^-. YAGXe ^^^m* «=>l-g-*>7l ^^<^] 

□00 YAG^ lOOr «il^<^^1 c^S. ^^7} >S-tfl^^S. S ^^<iW2f YAG 

» ^^e>^tfl ^^7flS. ^ YA* ^''V-l-^Val 1500r <:»1^^ Jl^ 1^5l7> 

^A«>S.S. ia:7l- ^^«H1>H -i-Sl^Vx^l-. SE^ YAG^ ^ -^^^ 
S ^^^17171 <a^^^S. 37> i^^ (doping)^ ^-f ^ 

^7} ^Ji^V^ ^;^17> ^A^W. 
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^ ^^=2i>^>^ ^^S. ^ ^^5.. "^^^ ^1^^ ^H7> 7>^'«>iE^ 

^^^1^ -J^^a ^ ^^s, <=^^^ ^1^^ 

^<^1 ^^^^ Sr4-xMgyBazSiA:Eux ''(0 <x<l, 0<y<l. 0< z <1)^ ^ 

^^^1^ Sr3-xSi05:Eu'*x(0 < x <1)^ ^12 M^^p} 

^^^^ 400 ~ 480nm ^i^^lM^^ ^^3.^: 7>^ 

# ^:£^lofl'H ^^3^1^ «^7l5luL, 500 ~ 600nm '=i^<^] 

Si^, ^7] ^12 400 ~ 480nm ^^<^ ^^3.^: 7> 

^ ^5.:^«^>H ^'^S)^ %o1| «=^7l£)ul, 550 - 600nm '^^^^l 
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330 sEt!-, ^ ^^^<^ ^%^^}^. 

Sil<H^i. ^71 l-'3^;tflo)l^ Sr4-xMgyBa^SiA :Eux''(0 <x<1, 0<y<l, 0< 

z<l)^ ^^^1^ Sra^Si05:Eu''x(0 < x <1)^ ^^^4: 

^12 ^^^7> ^^^S. ^t}.. 

m at!:. ^ ^^oil ^^^^>^. vfl^ ^7l 

^ ^l^l^Vfe 7l ^(substrate), ^7] 1-^^ ^^^^^fll- 3L^«>^ 

Sr4-xMgyBa^SiA:Eux''(0 <x<l. O^y^l, 0< z <1)^ n]l n% 

Sr3-xSi05:Eu'\(0 < x <1)^ ^^^17} ^^i^ 

□□n -^-71 #^^;^fli4 ^7l 5 ~ 50wt%S- ^^-^ 

□□□ atb, ^7l ^^^^ 3.7]^ 20m «=»1«>^ 

xin ^7] 6fl^Al ^el^ ^;^loi 
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IE 3E 1^1 z^- nefl = ^ ^^^S. A>-g-5l^ 2^-2^-^ 455nm^ 

m £ ^ ^1=^^ T^'^^^V^ Sr4-xMgyBazSi20 8:EUx''(0 <x 

<1, 0<y<l, 0<z<l)^ ^^^^ ^11 ^^n]o]B.:^ 

^^^^ >i5a)S^^ M-B)-\Ei^. 

I30 ^e)?flolH;^l ^^^^ T^^i-^^tl Eu^ ^^^] 500 ~ 600nm 

Eu^ ^3E<>fl ffj-e}- 550 ~ 600nm ^i^Sli^^o^ ^^3.9 ^feicf. 

^ ^^^m ^ ;H12 ^^n]<=>]^n ^^^7} Eu^ ^5.<^1 tfl 
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8.5:1.5^ -S-^^a ^-f^ M-Bl-vfl31, ^Bl?ll<*lM7fl 

^^n^ >112 ^e1>^olM;^l n^^y} 9.0:1.0^ Hj^S. ^-f^ 

^^^P} 9.5:0.5^ Bl^S. ^-f^ ^^-^1^:^^^ 

;«I12 ^Bl7Hl«^m;^ ^^^^ ^^wl^<^ ^^a7l- ^^sl^l 500 ~ 

600nm '^^•^l ^^c^-. 

9.9:1.0 ~ 5.0:5.0^5. -H-^l*>^ ^'^] «>^^*>t^-. 
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w>i2f <a=^ ^ (210)2)-, ^<a-i: ^7V^>^ ^^3^1?!^ 

^^trfol^c ^(220)3)-, e)^HiHl«a (210)3}- ^^t^^ojiL^ ^(220)^ -f-^^ 

^<^H(230)^2f. ^:^cl-ol^:c ^(220) ^^1(240) 

^, ^7] ^>^1(240)^ ^-iVsl^ ^sl?fl<^lH;^1 ^^^(241)» S^S|-<^ 

^7] ^^cfol^s. ^(220)^ ^"^-^ ^7HV^ 400 ~ 480nm ^ 

^ InGaN^ ^^t).olj>.S. ^o] A>-g-jat)-. 

A>-g.£l^ >S-7l ^^3^^:^] (240)^ ^^^1 ^^1, ^^1^ 
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xin 3E^ ^^3|.T^^1(240)^ ^7] ^^tfol^S. ^(220) ^:Sfl^^S. 

41^1-^ ^7] ^^461^^ ^(220)^ ifl^^S. ^^^^S. ^^«>^ ^o] 

^7] ^^l(240)«ill ^^S|^ >S-7] ^e|?fl<ilM:^ ^^^(241)^ JL^ ^^<^ 

3]o ^7l ^;^1(240)<H1 ^^slfe ^7] ^^n^"]^^] ^^^1(241)5.^ SJ:<^1 

^^ ^Ml^l ^^tl- Sr4-xMgyBa^Si208:Eux ^'(0 <x<l, 0<y<l, 0< z <1)^ 

^2l^«^lM:^1 ^^^^ Sr3-xSiO5:Eu^x(0 < x ^1)^ ^ 

^^^^ ^^Hl^^ 9.9:1.0 ~ 5.0:5.0 ^o] tj}^3j?r>rl-. 

m SE.^, ^7] S^^^^ ^^401^:5.7} ^^(top view) ^-f<>fl 

^. ^7l ^elTllolE;^! :^]2 ^^^^ ^^wlt-<^l 

9.7:0.3 ~ 8.5:1.5 ^ Sj^ ^o] w>^^^>t|-. 3E.^, ^7] ^-f-sf^ ^^l<>il tfl^ ^ 
^^1^ ^^6] 10 ~ 30 wt% ^ w]-^^$>c|.. 

25-14 



JOD att, ^7] S.^^^^ ^^ ^^t\.o]±^7} A>ols.^(side view) ^ 

-f<^i^. ^7] m ^7] >^^n'=>]^n ^^^^ 

9.5:0.5 ~ 8.0:2.0 s)^ ^^l wl-^^^Vcl-. Ht!:, ^^4^ ^^i<^i 

cfltl: ^^^1^ 5 - 20wt% ^ ^<5l w>^^s:>t:^-. 

A>ol6fl ^>gS)<H >S-7l 7l54):E.» H-^^^ ^EfolS ^^^S-Ai ol.g-^ 

9.7:0.3 - 8.5:1.5 s. ^^siJL, ^71 n^^^ ^ 

20 ~ 50 wt% ^ wV^^^l-c^-. 
330 at!:, ^«?^(bluish white)^ ^-f , ^7l ^^^1^ ^7] 

n]2 ^^^1^ 9.7:0.3 - 8.5:1.5 S. -^^sjul, ^7] 

tfl^ ^^^^ ^^^] 10 ~ 40 wt% tl ^<*1 «l-^^«>4. 

^ Bl:E.= T!fl^ (310)2)-, ^7l-«>^ ^'^^l?]^ ^^t:f<iliL:5. ^(320)3|-, 
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5ls.=Li!^l^ (310)4 ^^4<>1^^ ^(320)^ ^^4r 5^<^1<H (330)4, -^7] 
^^tl-oliS. ^(320) ^41- ^^1(340)4. :^^4 ^;^1(340) 

<H1 ^^4^ ^el^]<^lH;^l ^^^(341) ¥^.4^^B(350)* S^^H t^^^4. 

^^71 :^^4^;^1(340) ^^1 ^7] ^^40]^:= ^(320) ^^l^-^S 

1-^^ ^s. 44 ^^^4<^ ^^^^s. #^4^ 7>^44. 

^7] :^^4 ^4(340)<i ^^3:4^ ^7l ^^^K341)S.^ ^4 

a^^^^ ^^4*^1-2-^4 4^7>4S., ^71 Sr4-xMgyBa,Si ^:Eu/\o <x 

<1, o^y^i, o^z:^i)4 ^4-4^ €el^«^ls^ ^^^4 444«=»1 

Sr3-xSi05:Eu'*x(0 < x <1)^ ^12 €4?fl<»lm:^l ^«7> ^^4^ ^^^71- 4-8-€ 

4. 

^^14^5.^, ^7l :^^4 ^4(340)«H1 ^7l ^^4"=>l-2-^ ^(320)<^14 ^ 
^^54^ 400~480nm 4^4 "=^7l%<Hl 44*=^ 47l4<=>1 ^4H7l- 500 ~ 600nm 91 

1}-#4^ Sr4-xMgyBazSiA:Eux^*(0 <x<l. 0<y<l, 0< z ^1)4 4441: 

^^n'=>]MA ^^^(341)4, ^4 <^4^«^ 4^ 4444 ^437> 550 
- eOOnm^ 1}-#4^ ^12 ^el^H^lH^l ^^^1(342)7]- ^^4«H ^4 ^^4«=>1 

Sl^ ^(320)^ i44S-4 ^^^^4. 

^7] ^M, m ^21^«=>1M4 ^^^(341, 342) 444 ^44 3.7]^ 
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(341)5i|- ;^12 ^b1?11«:>]H;^1 ^^^(342)^ 9.9 : 1.0 ~ 5.0 : 5.0 

^(320), ^7] ^-f-3|-^;^l(340), ^7l 412 ^e|?ll«ilS.;^1 ^^^(341, 342) ^ 

^ tfl^ >5^7l 5-50 wt%7> w>^3l«M^, ^^cl-ol^coii 

^-§-5)^ ^^<^lfe ^ ^^<H1 tt)-^ ^^^1^ ^^^^ ^^Hl tflt!: ^7l 50 
~ 100 wt%S. ^^^1^ ^ $X^. 

^7l InGaN;^!^ ^^t:l-<:'liL^ ^ (220,320)«Hl>H #^>5l^ e^^V^^^l ^^^> 
^ ^^S] :^(400 ~ 480nm)^ ^7] 41 1, 4l2 ^Bl^flolM^l ^^41(241, 242 , 341, 
342)» 
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no <^7]^^, ^7] ^] 1, >112 ^:t^(241. 242 , 341, 342)* 

o^7lAl?^ 2^2^ 500 ~ 600nm ^ 550 ~ 600nm tfls^ ^si\3.M: ^'^J?^! 

ZL ^ij-, >;^7l 1, >il2 ^el?ll<5l:^;^l ^^^1(241, 242 , 341, 342)«Hl^i ^ 
^^tq-oliS.^ ^^^^ ^^^7\] ^cf. 

TO J£4<H1 ^^tfl^^ ^<}-S. ^efl5.-c- Sr4-xMgyBazSi20 8:Eux^\o <x<l, 0< y 

<1. O^z^l)^ SJ-*!-^^ ^Bl^ll-^lH;^! ^^^li^- Sr^Si05:Eu'\(0 < x 

^1)^ ^12 ^elTflolS;^! 9.0:1.0^ ^-?-<^ ^^ ^^t^-o]^ 

^Al<^lofl 4^ ^^cfo]^:^^ 400 ~ 700nm ^ 3^^^ ^^H^ 

^ ^^^^ «<J-#^>^ ^ ^t^. 

SiA--Eux''(0 <x<l, 0<y<l, 0<z<l)^ ^^^^ ^ ^^n'=>]^^] ^ 

Sr»-xSi05:Eu^*x(0 < x <1)^ ^^^1^ b]^^ 
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^^S.'Wi ^^^^ ttl-€- ^^t:f<»l^S.5l ^^S. ^ Sl^^ 

^ Hl^* ^^Al^o,^>»| ^ ^^S. 9^^^ ^1^^ ^H* 7>^*>7ll 

□00 4?^tfl LCD-g- LED ^ = . ^;*> ^ wl^i 
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[^^^ IJ 

Sr4-xMgyBazSiA:Eux^*(0 < X <1, 0<y<l, 0< z <1)^ /^l 
1 Sr3-xSi05:Eu'x(0 < x <1)^ ^^^^ ^12 n%^7} 

21 

^1 1^<^1 >fll ^^^1^ 400 ~ 480nm '^^<^1 ^ 

<H1 <=H7l^<^ 500 ~ 600nm '^^^] ^^^sj^* ^^^-^.S. ^ 

[^^^ 31 

^1 1^*^ ^<H^i, ;«112 400 - 480nin "^g^^ ^ 

ofl S^€rVo^ «^7l5]<H 550 ~ 600nm '^^<^1 "^^^^B-M: ^^-^S. «>fe ^ 

[^^^ 41 

^1 ^<H>H, ^71 m ^12 Hl^^ 9.9:0.1 ~ 

5.0:5.0^ ^^^S. 
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51 

^^^1^ 'a^V^ 5g^a.7i^ 5 ~ 15^ «y ^^^1. 

ifl^ ^l^l^l-^ 7m(substrate), 

^^^;»flofl^ Sr4-xMgyBa^SiA:Eu x ^ (0 < x <1, 0:^ y 0:^ z ^ 
1)^ ^^^sf. Sra-xSiOstEu^xCO < x <1)^ ^«|-^^ ^12 

81 

^1 7%<^1 ^<H^i. ^7] ;«fll ^^^^q- >^7l ^^^1^ Hl#<^l 9.7:0.3 - 
8.5:1.5 ^1 ^^-^S. ^^4i;^>. 

91 

^1 7«J-'H1 9Xo\^^, ^71 ^^^iZf -S-71 Hl^o] 9.5:0.5 ~ 

8.0:2.0 ^ ^^i^S. ^%^^>. 
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10] 

^7] ^l^l^l-^ 71 ^(substrate). ^7] ^4^* 

14^ ^^^^fl ^ ^<H:£ <Hi^ *>M-^ Sr4-xMgyBa 

,Si208:Eux'*(0 <x<l. 0<y<l, 0:^ z ^^l"^^ ^^^1^^, Srs- 

[^^^ 11 J 

^1 7^ ^1 10%<^1 ^<H^i, ;^ll ^^^l^q- >S-7l >fl2 ^^^1^ H]^ 
^ 9.9:0.1 ~ 5.0:5.0^ ^^4i7:>. 

[^^^ 121 

^1 7^ ^1 10^<^1 $Xo]^^, ^7] ^^^^^ d^^X\ 
I^T^^ 131 

5 ~ 50wt%tl ^^-^S. ^^:5i;^>. 
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[^^^ 141 
[^^^ 151 
I^^^ 161 

^% cfoi^s., 71^, x^«>^ ^^Ji;^><^ ^<H>H, 

^^^^ ;«fll >g2l?flol]e ^^^ii)-, ^12 €e1^«^lM ^%^7} 9.9:0.1 
~ 5.0:5.0^ Hl^^ -^^i^s ^^^;^V. 

[^^^ 171 

Sr4-xMgyBa3SiA:EUx^'(0 < x <1, 0< y <1, 0< z <l)si^, Sr3-xSi05:Eu^'x(0 < 
X ^1)^ ^^^^ ^^^S. ^^^^V. 
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is. 11 
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is. 41 




400 450 500 550 600 650 700 
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